The Iwani-dake mass ( Fig. 1 ) is intruded in the Kamuikotan structural belt which is a melange zone consisting of high-pressure metamorphic rocks, low-pressure metamor phic rocks derived from an ophiolitic suite, and ultramafic rocks (Banno et al., 1978; Asahina and Komatsu, 1979) . The Iwanaidake mass is composed largely of dunite and harzburgite and is almost free from ser pentinization (Bamba, 1955; Kato, 1978; Niida and Kato, 1978; Arai, 1978) . Gener ally, dunite and harzburgite form layered structures. Small amounts of chromitite are also present. Ultramafic rocks of the Iwanai-dake mass are intensely deformed, and translation lamellae of olivine and orthopyroxene are very common. Accord- ing to Arai (1978) , equilibrium temperature of ultramafic rocks is estimated to 600 to 700°C using the olivine-Ca-rich clinopyroxene geothermometer and olivine-spinel geother mometer. CaO content of olivine in grain A _'-eases towards the monticellite-olivine iiterface (Fig. 6 ). However, this relationship iay be reversed as in grain B, in which the Ca content of olivine increases towards monticellite. In Fig. 7 , parallel lamellae of mon ticellite in olivine are seen using a backscattered electron image and a CaKa X-ray image of an olivine grain. Even though: the crystallographic orientation of the monticellite in the olivine could not be determined (we could find only one olivine porphyroclast to contain such lamellae), it is possible that they are exsolution
The Ca/(Ca+Mg-f-Fe*) atomic ratio are around 0.49, and the Mg/(Mg-r-Fe*) ratio are 0.79, which are lower than the value of coexisting olivine , 0.91 (Fe* is total Fe).
Mode (1) is illustrated in Fig . 6 -a which shows a Ca profile across the interface of monticellite and neighboring olivine . The Chemical analyses of diopsides show that the (Ca-0.5 Al)/(Ca-0.5A1+Mg+Fe*) ratio, i.e. Ca/(Ca+Mg+Fe*) ratio corrected for tschermakite substitution, is 0.49 to 0.50 and is higher than those of diopside from the ordinary dunite and harzburgite of the same mass, 0.44 to 0.47 (Fig. 8) . Pargasite has a composition : Na0,9Ca2.0 (Mg3.9Fe2+0.1) (Fe3}0.4T10.1Cr0.1A10.4) (S16.0A12.0) O22 (OH) 2
The range of solid solutions of the spinel is shown in Fig. 3 . Fe3+/(Al+Cr+Fe3+) ratio at the rim is about 0.35 and is higher than that of the core, 0.15. Magnesioferrite has been known notably from fumaroles of Vesuvius (Deer, et al., 1962a) and dolomitic marble at Lhngban, Sweden (Von de Pijpekamp et al., 1969) . In Japan, magnesioferrite was identified in a magnetite-bearing pyrite ore of Bessi and Shingu mines by Curie point measurement and ore microscopy (Yamaoka, 1962) . Monticellite is riot rare in skarns and carbonatites, but from mafic and ultramafic rocks it has been described only from alonite in the Oka area, Canada (Gold, 1967) , and monticellite peridotite in the Highwood Mountain alkaline intrusive complex, Montana (Buie, 1941) .
In addition to the occurrences in skarns and carbonatites, perovskite has been described in alnoite (Dawson et al., 1978) and kimberlite (Mitchell and Clarke, 1976; Gogineni et al., 1978) . In Japan, monti cellite and perovskite were described from skarn (Kusachi et al., 1973 (Kusachi et al., , 1979 .
The most common occurrence of calcium brittle mica, clintonite and xanthophyllite, is with talc in chlorite schist, and in metas omatically altered limestones (Deer et al., 1962b ). In Japan, the known occurrence of xanthophyllite is limited to skarn (Sekino et al., 1975 Robie et al. (1978) present the data of Mg-Fe2+ partitioning on the following reaction : Mg2SiO4+Fe2+Fe3+204
(fayalite) (magnesioferrite)
which gives the coefficient to be 2 .1 at 1200°C and 6.2 at 800°C. Thus, the par tition coefficients calculated from Robie et al. (1978) and from equation (1) are con sistent at high temperature but significantly inconsistent at low temperature .
The second hypothesis that metasomatism is responsible also had difficulties . The most important is that even though chromian spines of the Iwanai -dake peridotite is often zoned owing to retrograde metamorphism , magnetite-rich chromian spinel but not magnesioferrite -rich spinel is formed at the rim . However , magnesioferrite-olivine rock has some feat ures in common with monticellite -bearing dunite such that calcium brittle mica and highly oxidized minerals occur . In the monticellite-bearing dunite , ferripargasite, andradite and also magnetite -rich spinel do occur . T he fact that the Iwanai -dake peridotite was oxidized after the prima ry assemblage had been formed , is also possibly supported by the occurrence of ch romite lam ?? tae in olivine as described by Arai (1978) al one of these features offers direct e vi ??
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deduce the genesis of magnesioferrite, but we think at present that the second hypothesis is a little more likely.
Genesis of monticellite
The stability of monticellite + olivine assemblage is one thing and that of monticellite-bearing dunite another. Fig. 9 shows the paragenetic relations of a part of the system CaO-MgO-Si02. Monticellite and enstatite are incompatible and hence if monticeUite of the Iwanai-dake peridotite mass was a primary mineral, i.e. a mineral which coexisted with basaltic magma, the monticellite-free dunite and harzburgite should have equilibrated with quite different magmas. The monticellite-bearing dunites contain olivine with CaO weight percent larger than 0.15, but monticellite-free dunite and harzburgite contain olivine with CaO less than 0.1 weight percent. Therefore, the majority of dunite of the Iwanai-dake mass forms an ordinary dunite-harzburgite complex, without anomalous CaO contents, in which monticellite could not have been a primary phase. Simkin and Smith (1970) The temperatures at which these steps of process took place may be estimated from the solvus of monticellite-forsterite system as determined by Warner and Luth (1973) . As monticellite and olivine of the specimen we examined have high Mg/(Mg + Fe*) ratios, multicomponent correction was not applied. The minimum temperature of the formation of the most Ca-rich olivine (Ca/(Ca+Mg+Fe*)=0.006) is 815°C and that of monticellite exsolution (mole percent of CaMgSiO4 in olivine) was plotted against 1 /T. The error of temperature estimation is about ±30°C. The uncertainty of geothermometers makes it impossible to determine whether or not the formation of monticellite from olivine took place at higher temperature that the granulite facies equilibration, during which homogeneous olivine and pyroxenes of the Iwanai-dake peridotie mass were formed. 
